In this paper we try to make a clear distinction between quantum mysticism and quantum mind theory. Quackery always accompanies science especially in controversial and still under development areas and since the quantum mind theory is a science youngster it must clearly demarcate itself from the great stuff of pseudo-science currently patronized by the term "quantum mind". Quantum theory has attracted a big deal of attention and opened new avenues for building up a physical theory of mind because its principles and experimental foundations are as strange as the phenomenon of consciousness itself. Yet, the unwarranted recourse to paranormal phenomena as supporting the quantum mind theory plus the extremely bad biological mismodeling of brain physiology lead to great scepticism about the viability of the approach. We give as an example the Hameroff-Penrose Orch OR model with a list of twenty four problems not being repaired for a whole decade after the birth of the model in 1996. In the exposition we have tried not only to pesent critique of the spotted flaws, but to provide novel possibilities towards creation of neuroscientific quantum model of mind that incorporates all the available data from the basic disciplines (biochemistry, cell physiology, etc.) up to the clinical observations (neurology, neurosurgery, molecular psychiatry, etc.). Thus in a concise fashion we outline what can be done scientifically to improve the Q-mind theory and start a research programme (in Lakatos sense) that is independent on the particular flaws in some of the existing Q-mind models.
Split-brain
Hameroff overestimates the role of dendro-dendritic processing and the role of gap junctions between neighbouring dendrites as the main mechanism for coherence between cortical neurons, producing entangled quantum coherent "superneuron". He wrongly believes that dendritic microtubules somehow affect the axonal hillock potential and after that the axonal firing follows the well-known classical deterministic behaviour as Although it is widely assumed to be so, initiation of axonal spikes is not necessarily the raison d'etre of dendrites." (Hameroff, 2006a, p. 403).
Remark
Classical experiments with split-brain human subjects showed that axons in corpus callosum are necessary for "united obvious that information available to one side remained off-limits to the other.
Roger Sperry and Michael
Gazzaniga Sperry and Gazzaniga, 1967; Sperry et al., 1969) (Georgiev, 2003a; Mashour, 2004 Neuronal morphology and biology is so complicated and many times richer in details than glial biology that it is "insult to neurons" to make their function in hosting consciousness shared by glial cells as well.
Subjective Time Flow and Gravitational

ORs
Roger Penrose speculated that the psychological arrow of time, should be coupled with the cosmological time arrow, and that possibly our consciousness and the "felling of passing time" could be born by the occurring gravitational objective reductions (ORs).
Remark
It was reported by Georgiev (2003b) The psychophysiological question, "If we are indeed 100 GHz quantum processors why we do not feel that our conscious flow is so fast? ", is answered by Georgiev (2003b) in extremely fascinating fashion -we do not feel that our conscious flow is so fast because our conscious steps do not produce associated experience of time flow at all. The evidence from patients suffering time agnosia suggests that consciousness occurs without co-producing a subjective feeling of time.
7.Photon Capturing in Retina
Hameroff and co-workers ( This is also one of the 20 testable Orch OR predictions proposed by Hameroff.
Remark
The ferroelectric model has no any biological advantage, and is also insensitive for local electric fields. What is more B-lattice for microtubules was proved/observed directly by freeze fracture electron microscopy both for in vitro assembled microtubules and for microtubules isolated from various brain regions (Kikkawa et al., 1994) . So far there is no observed case of in vivo microtubules with A-lattice.
Indeed the tubulin lattice of microtubules was found to be irrelevant for the recently proposed information processing by the C-terminal tubulin tails operating in an interplay with the local electromagnetic field (Georgiev et al., 2004, Georgiev and Glazebrook, 2006) .
Is Tubulin Bound GTP "Pumping"
Possible?
Hameroff and co-workers (Hagan et al., 2002) insisted that indeed GTP cycle of tubulin bound nucleotides might support a "pumping process" whose energy might be used for microtubules in order to achieve Fröchlich type of coherence.
Remark
It has been shown that α -tubulin bound GTP never hydrolyzes in assembled microtubule, while β -tubulin bound GTP hydrolyzes to GTP soon after the incorporation in the microtubule wall.
After that the successive 
Output at the axonal hillock
Hameroff believes that dendritic microtubules solely are responsible for conscious Orch OR events, and that the output of the microtubule gravitational OR event is to affect somehow by unknown mechanism the axonal hillock potential.
After that the Hogkin-Huxley dynamics of the axon is classical (deterministic) and the communication with other neurons is ensured.
Remark
One of the major concerns is that each axon ends up with about 10 000 synapses for a cortical neuron. The probability for exocytosis and neuromediator release at each terminal button (hence reliability of synaptic transmission) is only 0.15-0.30.
Therefore it seems that if there is no subneuronal control of the synaptic release at random only about 3 000 of the synapses of the cortical neuron will "fire", while 7 000 of them will be "silent". Thus it is not clear how the Orch OR will prevent the huge chaos as expected due to synaptic failures.
Machine-Brain Interfaces and Thought Control of Robot Arm
Hameroff-Penrose Orch OR model completely leaves out the possibility for One of their estimates is that the time needed for such a process is 250-500 milliseconds and this should be comparable to each conscious step.
Remark
The G-protein effects are much slower (utilize greater timescales) than the direct electric depolarizations. While it means that the onset of the G-protein coupled effects is delayed, it also means that the decay of the effect is protracted in time.
Therefore once triggered such a G-protein cascade needs a longer time to be turned off. The main principle is that the G-protein after its activation triggers second order and third order messengers in the form of kinases or phosphatases that amplify the signal in a form of chain reaction. Hereafter it will be difficult for the chain reaction to be turned off. The electric excitations in contrast have faster dynamics and can be dissipated ("turned off") for shorter time.
In Orch OR seems that there is some problem with the interpretation of the classical Penfield results that showed clearly that electric current itself is evoking conscious experience when applied to the brain cortex (Penfield, 1954a; 1954b; because direct input will be impossible.
Microtubule Screening by the C-terminal Tails
Hameroff and Tuszynski (2003) 
Freud and Subconsciousness
One of the main ingredients of Hameroff's 
17.1Remark
Freudian psychoanalysis (Freud, 1899; 1901; 1905a; 1905b; 1913; 1914; 1920; 1923; 1927) by prof. Chris C. King (1989 King ( , 1991 King ( , 1996 King ( , 1997 King ( , 2003a King ( , 2003b King ( , 2004 
Emergent vs Fundamental Experience
In Orch OR model there is bizarre mixture of "fundamental consciousness" that "emerges" at OR events. The whole approach is over-complicated for the sake of satisfying some old and mainly non-scientific Freudian concepts.
Remark
We suggest a direct fundamental experience/consciousness manifested by quantum systems. Thus we think of the quantum events/collapses as "decisions" done by the experiencing quantum system, not as "events producing consciousness".
In this new framework the OR event will be "decision making", not "experience creating" event. If consciousness is irreducible phenomenon at the quantum level there is no need for it to "emerge" from "subconsciousness" which is a pseudo-scientific Freudian concept.
Thalamo-cortical 40 Hz
Hameroff's Orch OR is based on the idea that thalamocotical 40-80 Hz activity is somehow responsible for consciousness.
Remark
We agree that the β -EEG is a good We conclude that 40 Hz as the needed objective time for a conscious step to occur is wrong and useless prediction.
All evidence is against. Also this opens possibility for consciousness to be 100
GHz phenomenon, as proved originally by Georgiev (2003b) . This is an amazing proof since Q-mind theory with 100 GHz quantum consciousness will not lead to psychophysiological paradoxes. Now the road for Q-mind theories is open down to smaller time intervals needed for coherence/time until decoherence, and the original objections by Tegmark (1999) and others, for brain being "hot, wet and noisy", are meaningless. The necessary Bose-Einstein condensation can be achieved for 10-15 ps that is the timescale of protein dynamics/catalysis solely by means of energy pumping (Georgiev and Glazebrook, 2006a) .
The Actin Gel-Sol Cycles
The actin gel sol cylces in Orch OR serve the function to shield the coherent microtubules for 25 milliseconds.
Remark
The fact that NMDA receptor triggered If the actin is "shield" then it cannot be used for mediating of coherence. However the evidence is that in muscle contraction actin uses quantum coherence (Hatori et al., 2001 ). Yet the mechanism in muscle contraction as well as the mechanism in spine contraction is the same -just myosin/actin action.
Also the microtubule insensitivity to local electromagnetic field is bad for the theory, and indeed after the revision of the dynamic timescale of consciousness being 10-15 ps, the proposed within Orch OR actin gel-sol cycling will be unnecessary to account for microtubule shielding.
21.Libet's "Delayed Experience"
Stuart Hameroff suggests that the described by Libet back-referral of time must imply that consciousness uses quantum coherence -during the quantum coherent period indeed the future and past co-exist together and future events might affect the outcome of past events.
Remark
As noted by Pockett (2002) Klein (2002) are not necessarily incompatible with our views, but they have completely different meaning from the one discussed here.
Our conclusion is that quantum mind theories do not need to specifically resort to Libet's experiments as something extraordinary.
Bierman's "Presponse"
Stuart Hameroff provides Bierman's presponse as an experimental evidence for quantum mind theories and Orch OR.
Remark
The reported unconscious presponce by Radin (1997, 1999) 
"Shielding" in Orch OR
Hameroff suggests that the possible water lasing by superradiance in and around microtubules could have the function of a shield against environmental decoherence.
Remark
One of the important questions in the Q-mind models is to explain how neurons can sustain long-ranged quantum coherence in their interiors. Jibu et al. (1994 Jibu et al. ( , 1996 (1968, 1975, 1984, 1986) .
Where Act the Anesthetics?
Hameroff suggests that the main action of volatile anesthetics (as well as anesthetic gases) is to cause unconsciousness via binding to the hydrophobic pockets of tubulins. Also Hameroff argues that volatile anesthetics are the most perfect agents to produce unconsciousness that we currently have.
Remark
The model suggested by Hameroff is certainly interesting; however it is too simplistic to be used as a general approach towards anesthesia. In the following we will raise two particular issues that need to be considered. Therefore it is arguable that microtubules are the primary target that leads to 
